The changes of aroma ingredients during the process o f flow er opening from Bulgarian rose were monitored by head space method and solvent extraction.W e also analyzed contents o f glycosidic alcoholic aroma together with activities of the hydrolytic enzymes throughout the flower development and the opening.
Introduction
Several alcoholic aromas of flowers were re ported to be formed from the glycosidic precursors which have no floral scents and were biochemi cally changed to alcoholic compounds ( In contrast to the results mentioned above, the main glycoconjugates of monoterpene alcohols are disaccharide glycosides in the flowers of Rosa da mascena var. bulgaria, Bulgarian rose (Oka et a l, 1997; 1998), which is the famous variety for the production of essential oil and has an excellent rosy note.Besides these disaccharide glycosides, various mono-and diglycosides of alcoholic aroma were isolated from the flowers together with 2-phenylethyl ß-D-glucopyranoside (W atanabe et a l, 1997; 1998; Straubinger et a l, 1997; 1998).W e also reported the important role of glycosidase as well as glycoconjugates of alcoholic aroma in scent evolution from the flowers of Gardenia jasminoides E (W atanabe, et a l, 1993; Watanabe et a l, 1994; Watanabe, 1997). Our experimental results so far obtained encourage us to push forward to further investigation on scent evolution in rose flowers.We reexamined the process of aroma re lease and the accumulation of glycosidic alcoholic aroma during the development and the opening of the flowers of R. damascena. The change in the activities of hydrolytic enzymes were also re ported.
Materials and Methods

Reagents
The enzymes (ß-glucosidase: from almonds; ac tivity 4.6 units / mg protein, and naringinase: from Penicillium decumbens\ activity 365 units / mg solid), and all p-nitrophenyl glycosides were purchased from Sigma Chemical Co./?-Nitrophenyl ß-primeveroside was synthesized in our laboratory (M urata et al., in press.). All other chemicals were of analytical quality and purchased from Wako, Tokyo, Japan. 
Plants
Results and Discussion
The changes of aroma ingredients during the process of flower opening from Bulgarian rose were monitored by the head space method (Fig. 2) were similar to that of ß-glucosidase. As the monoterpene disaccharides have been isolated from the flowers of R. damascena, primeverosidase ac tivity was examined as one of the unspecific disaccharidase activities. The activity was found to gradually increase with the flower opening in a low level. These results strongly indicated that en zymes with the activity of ß-glucosidase as well as ß-xylosidase, and a-arbinosidase, play an impor tant role in the formation of some of the alcoholic aroma, such as 2-phenylethanol and eugenol. We are now investigating the accumulation of glycosidic aromas in the vacuoles of rose flowers. It is also an interesting topic to clarify a biogenesis of 2-phenylethyl ß-D-glucopyranoside. The data will be reported elsewhere.
